The role of radiation quality in the stimulation of intercellular induction of apoptosis in transformed cells at very low doses.
An important stage in tumorigenesis is the ability of precancerous cells to escape natural anticancer signals. Apoptosis can be selectively induced in transformed cells by neighboring normal cells through cytokine and ROS/RNS signaling. The intercellular induction of apoptosis in transformed cells has previously been found to be enhanced after exposure of the normal cells to very low doses of both low- and high-LET ionizing radiation. Low-LET ultrasoft X rays with a range of irradiation masks were used to vary both the dose to the cells and the percentage of normal cells irradiated. The results obtained were compared with those after α-particle irradiation. The intercellular induction of apoptosis in nonirradiated src-transformed 208Fsrc3 cells observed after exposure of normal 208F cells to ultrasoft X rays was similar to that observed for γ rays. Intercellular induction of apoptosis was stimulated by irradiation of greater than 1% of the nontransformed 208F cells and increased with the fraction of cells irradiated. A maximal response was observed when ∼10-12% of the cells were irradiated, which gave a similar response to 100% irradiated cells. Between 1% and 10%, high-LET α particles were more effective than low-LET ultrasoft X rays in stimulating intercellular induction of apoptosis for a given fraction of cells irradiated. Scavenger experiments show that the increase in intercellular induction of apoptosis results from NO(•) and peroxidase signaling mediated by TGF-β. In the absence of radiation, intercellular induction of apoptosis was also stimulated by TGF-β treatment of the nontransformed 208F cells prior to coculture; however, no additional increase in intercellular induction of apoptosis was observed if these cells were also irradiated. These data suggest that the TGF-β-mediated ROS/RNS production reaches a maximum at low doses or fluences of particles, leading to a plateau in radiation-stimulated intercellular induction of apoptosis at higher doses.